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[OBJECT] 

In case a wafer is processed by the vacuum 
devices which consist of a load lock chamber, a 
conveyance chamber. The process chamber 
soaring of the refuse by the pressure difference 
when opening the valve between each chamber 
is prevented. 
Adhesion of refuse to a wafer is prevented. 



imflL] [SUMMARY OF THE INVENTION] 

^(-pPJ: 9 ^/i^ftfjSp 1 lf a Vmr - tr opening signal is input into a valve 
3l:Vm r - t r HfHff-^-jO*A.73 contro ' 13 f rom tne exterior for example, when 
&fo&k Smr6i:Str7 Smr6 ancl Str7 are Delow eacn designation 

value and Str7 are the same as Smr6, Svmr- 
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tr1 5 will be output from the valve control part 13. 
An error signal will be output if Smr6 and Str7 
are beyond each designation value. 

If Str7 are not the same as Smr6, the 
evaluation that the thing with a high pressure is 
in the process chamber 9 or the conveyance 
chamber 10 will be performed. The signal of 
exhaust valve opening signal Svom16 or 
Svot17 of the chamber where a pressure is 
higher than the valve control part 13 is output, 
and the evacuation of the process chamber 9 or 
the conveyance chamber 10 is performed. 

If Smr6 and Str7 become equally, the Svmr-tr 
opening signal 15 will be output from the valve 
control part 13. 
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1 . Valve between process chamber and conveyance chamber Vmr-tr 
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2. Valve of conveyance chamber and load lock space Vtr-rr 

3. Process chamber vacuum gauge 

4. Conveyance chamber vacuum gauge 

5. Load lock chamber vacuum gauge 

6. Output signal Smr of process chamber vacuum gauge 

7. Output signal Str of conveyance chamber vacuum gauge 

8. Output signal of load lock vacuum-chamber meter Srr 

9. Process chamber 

10. Conveyance chamber 

11. Load lock chamber 

12. Wafer 

13. Valve control part 

14. Vtr-rr opening-signal Svtr-rr 

15. Vmr-tr opening-signal Svmr-tr 

16. Process chamber exhaust valve opening signal Svom 

17. Conveyance chamber exhaust valve opening signal Svot 

18. Load lock chamber exhaust valve opening signal Svor 

19. Process chamber evacuation pump 

20. Conveyance chamber evacuation pump 

21. Load lock chamber evacuation pump 

22. Process chamber exhaust valve 

23. Conveyance chamber exhaust valve 

24. Load lock chamber exhaust valve 
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[CLAIM 1] 

In the valve control method of the vacuum 
devices which controls the valve provided 
between each chamber of a load lock chamber, 
a conveyance chamber, and a process chamber 
by the semiconductor manufacturing apparatus 
using a vacuum, 

The pressure of each above-mentioned 
chamber is compared and it judges whether the 
pressure of which chamber is high. By this 
judgment result, the signal for opening the 
exhaust valve of the chamber where a pressure 
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is high is output. 

The pressure of a phase adjoining chamber is 
carried out equally, and the valve between each 
above-mentioned chamber is opened. The 
valve control method of the vacuum devices 
characterized by the above. 

[DETAILED DESCRIPTION OF INVENTION] 
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[0001] 



[INDUSTRIAL APPLICATION] 

This invention, in the semiconductor 
manufacturing apparatus which processes a 
semiconductor device in a vacuum, 

It is related with the valve control method of 
the vacuum devices at the time of opening the 
valve between each chamber of the vacuum 
devices which consists of a load lock chamber, 
a conveyance chamber, and a process 
chamber. 
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[PRIOR ART] 

The control method at the time of opening the 
valve of the vacuum devices which consists of a 
conventional load lock chamber, a conveyance 
chamber, and a process chamber is 
demonstrated with reference to the block 
diagram of Figure 3, the flow chart of Figure 4 
(a), and (b). 

[0003] 

The wafer 12 in a load lock chamber 11 is 
conveyed by the process chamber 9 through 
the conveyance chamber 10. 

In this case when a wafer 12 is conveyed by 
the conveyance chamber 10 from a load lock 
chamber 11, valve Vtr-rr2 (Vtr-rr2 below this) 
between a conveyance chamber and a load 
lock chamber is opened. 

Moreover, when a wafer 2 is conveyed by the 
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process chamber 9 from the conveyance 
chamber 10, Vmr-tr1 (Vmr-tr1 below this) 
between a process chamber and a conveyance 
chamber is opened. 



[0004] 

As for control which opens Vmr-tr1 in this case, 
if a Vmr-tr opening signal is input into the valve 
control part 13 from the exterior If the vacuum 
gauge output signals Smr6 and Str7 are below 
each designation value, Svmr-tr15 will be output 
from the valve control part 13. 

An error signal will be output if Smr6 and Str7 
are beyond each designation value. 

The control which opens Vtr-rr2 is performed 
similarly. 
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[0005] 

In the method mentioned the above, if the 
pressure between the process chamber 9, the 
conveyance chamber 10, and the load lock 
chamber 11 is below designation value, even 
when it is not the same pressure, it is the control 
method which Vmr-tr1 ,Vtr-rr2 opens. For the 
reason, a gaseous coming in and out is 
generated between each chamber, and micro 
comfort which exists in each chamber soars. 
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[PROBLEM ADDRESSED] 

By the control method of the valve between the 
conventional load lock chambers mentioned the 
above, a conveyance chamber, and a process 
chamber, if it is below the designated pressure 
even when the difference has arisen to the 
pressure between each chamber, the valve 
between each chamber will open. 
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< o ^O^ELfl^kfc In this case, a gaseous coming in and out is 
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^—s^z.ttj§irZ) t^^o [Sjll/S problem of having adhered to a wafer. 
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[SOLUTION OF THE INVENTION] 

The control method at the time of opening the 
valve between each chamber of the vacuum 
devices which consists of the load lock chamber 
of this invention, a conveyance chamber, a 
process chamber and the pressure of each 
chamber is compared, it judges whether the 
pressure of which chamber is high, and the 
signal for this judgment result opening an 
exhaust valve is output. 

The pressure of a next chamber is carried out 
equally and the valve between each above- 
mentioned chamber was opened. 



[0 0 0 8] 



[0008] 



(a), (b) femnmxh&o 



[Example] 

Next this invention is demonstrated with 
reference to a drawing. 

Figure 1 is a block diagram of one example of 
this invention. Figure 2(a) and (b) are flow 
charts. 
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[0009] 

The wafer 12 in a load lock chamber 11 is 
conveyed by the process chamber 9 through 
the conveyance chamber 10. 

In this case Vtr-rr2 is opened when a wafer 12 
is conveyed by the conveyance chamber 10 
from a load lock chamber 11. 

Moreover, Vmr-tr1 is opened when a wafer 12 
is conveyed by the process chamber 9 from the 
conveyance chamber 10. 
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[0010] 

In this case, as for a control which opens Vmr- 
tr1 , if the opening signal of Vmr-tr1 is input into 
the valve control part 13 from the exterior, the 
vacuum-gauge output signals Smr6 and Str7 
are below each designation value. If Str7 are 
the same as Smr6, opening-signal Svmr-tr15 
will be output from the valve control part 13. 



[0011] 

An error signal will be taken out if Smr6 and 
Str7 are beyond each designation value. 

If Str7 are not the same as Smr6, a judgment 
called the process chamber 9 or the 
conveyance chamber 10 by the thing with a 
high pressure will be performed. The signal of 
exhaust valve opening signal Svom16 or 
Svot17 of the chamber where a pressure is 
higher than the valve control part 13 is output to 
the process chamber exhaust valve 22 or the 
conveyance chamber exhaust valve 23. 

The evacuation of the process chamber 9 or 
the conveyance chamber 10 is performed. 

If Smr6 and Str7 become equally, opening 
signal Svmr-tr15 will be output from the valve 
control part 1 3. 

It shall be similarly carried out about a control 
which opens Vtr-rr2. 
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[EFFECT OF THE INVENTION] 

As explained above, this invention compares 
the pressure between a load lock chamber, a 
conveyance chamber, and a process chamber. 
When the same, or when the difference has 
arisen, it judges whether the pressure of which 
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chamber is high. 

Vacuum suction of the chamber where a 
pressure is high is performed as a result of an 
evaluation. The coming in and out of the gas 
between each chamber is eliminated by 
opening the valve between each chamber by 
the point in time which the pressure became 
equally. Soaring of the micro comfort which 
exists in each chamber can be prevented, and 
adhesion to a wafer can be prevented. 

[0013] 

Moreover, there was adhesion of about 100 
refuse by the conventional valve control 
method. By the valve control method of this 
invention, it can reduce to about 30 pieces to it. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

It is a block diagram explaining one example of 
this invention. 

[FIGURE 2] 

It is the figure showing one example of this 
invention and said figure (a) and (b) are each 
flow charts. 
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[FIGURE 3] 

It is a block diagram explaining the conventional 
valve control method. 

[FIGURE 4] 

It is the figure showing the conventional valve 
control method and said figure (a) and (b) are 
each flow charts. 



7'Vm r — t r 
f^<Dy</\yy'V t r — r r 



[EXPLANATION OF DRAWING] 

1 Valve between process chamber and 
conveyance chamber Vmr-tr 

2 Valve of conveyance chamber and load lock 
space Vtr-rr 
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3 Process chamber vacuum gauge 

4 Conveyance chamber vacuum gauge 

5 Load lock chamber vacuum gauge 

6 Output signal Smr of process chamber 
vacuum gauge 

7 Output signal Str of conveyance chamber 
vacuum gauge 

8 Output signal of load lock vacuum-chamber 
meter Srr 

9 Process chamber 

10 Conveyance chamber 

11 Load lock chamber 

12 Wafer 

13 Valve control part 

14 Vtr-rr opening signal Svtr-rr 

15 Vmr-tr opening signal Svmr-tr 

16 Process chamber exhaust valve opening 
signal Svom 

17 Conveyance chamber exhaust valve 
opening-signal Svot 

18 Load lock chamber exhaust valve opening- 
signal Svor 

19 Process chamber evacuation pump 

20 Conveyance chamber evacuation pump 

21 Load lock chamber evacuation pump 

22 Process chamber exhaust valve 

23 Conveyance chamber exhaust valve 

24 Load lock chamber exhaust valve 



[Ell] [FIGURE 1] 
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1 . Valve between process chamber and conveyance chamber Vmr-tr 

2. Valve of conveyance chamber and load lock space Vtr-rr 

3. Process chamber vacuum gauge 

4. Conveyance chamber vacuum gauge 

5. Load lock chamber vacuum gauge 

6. Output signal Smr of process chamber vacuum gauge 

7. Output signal Str of conveyance chamber vacuum gauge 

8. Output signal of load lock vacuum-chamber meter Srr 

9. Process chamber 

10. Conveyance chamber 

11. Load lock chamber 

12. Wafer 

13. Valve control part 

14. Vtr-rr opening-signal Svtr-rr 

15. Vmr-tr opening-signal Svmr-tr 

16. Process chamber exhaust valve opening signal Svom 

17. Conveyance chamber exhaust valve opening-signal Svot 
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18. Load lock chamber exhaust valve opening-signal Svor 

19. Process chamber evacuation pump 

20. Conveyance chamber evacuation pump 

21. Load lock chamber evacuation pump 

22. Process chamber exhaust valve 

23. Conveyance chamber exhaust valve 

24. Load lock chamber exhaust valve 
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[FIGURE 3] 
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[FIGURE 2] 
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(a) <b) 



(Up-down, left-right) 
(a) 

Control method to open Vmr-tr 

Opening signal Vmr-tr is input to valve control parti 3 

Is Smr6 below designation value? 

No -> Error signal output 

Is Str7 below designation value? 

No -> Error signal output 

Is Smr6 is the same as Str7? 



02/07/18 



13/16 



(C) DERWENT 



JP6-29367-A 



THOIVISOM 



* 



DERWENT 



Svmr-rr1 is output from valve control parti 3 
Process chamber 

Which pressure is higher; process chamber or conveyance chamber 

Conveyance chamber 

Svom16 is output from valve control 13 

Svot17 is output from valve control 13 

Process chamber 9 Evacuation starts 

Conveyance chamber 1 Evacuation starts 



Control method to open Vtr-nr 

Opening signal Vtr-rr is input to valve control parti 3 

Is Smr7 below designation value? 

No -> Error signal output 

Is Str8 below designation value? 

No -> Error signal output 

Is Smr7 is the same as Str8? 

Svtr-rr14 is output from valve control parti 3 

Load lock chamber 

Which pressure is higher; process chamber or load lock chamber? 

Conveyance chamber 

Svor18 is output from valve control 13 

Svot17 is output from valve control 13 

Load lock chamber 9 Evacuation starts 

Conveyance chamber 1 Evacuation starts 
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[FIGURE 4] 
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(a) (b) ' 

(Up-down f left-right) 
(a) 

Control method to open Vmr-tr 

Opening signal Vmr-tr is input to valve control part 13 

Is Smr6 below designation value? 

No -> Error signal output 

Is Str7 below designation value? 

No -> Error signal output 

Is Smr6 is the same as Str7? 

Svmr-tr15 is output from valve control parti 3 



(b) 

Control method to open Vtr-rr 

Opening signal Vmr-rr is input to valve control parti 3 

Is Str7 below designation value? 

No -> Error signal output 

Is Srr8 below designation value? 

No -> Error signal output 

Is Srr7 is the same as Str8? 

Svtr-rr14 is output from valve control parti 3 



02/07/18 



15/16 



(C) DERWENT 



